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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a coloring resist constituent, and the specific resistance after exposure is 106 
in a detail further. It is related with the coloring resist constituent which can form the coloring resist film which is more than 
omega-cm. 
[0002] 

[Description of the Prior Art] The protection-from-light layer is prepared in color separation filters, such as a color image 
sensor, a color sensor, and a liquid crystal display, for the purpose of the improvement of image contrast. As a 
protection-from-light layer, although metal vacuum evaporationo film, such as aluminum and chromium, was used 
conventionally, such a protection-from-light layer had faults, such as that a manufacturing cost is high and being easy to 
produce a pinhole on the metal vacuum evaporationo film. The protection-from-light layer which photosensitive polymer was 
made to distribute carbon black to JP,4-63870,A, and was formed in it as a protection-from-light layer which cancels the 
above faults which the metal vacuum evaporationo film has is indicated. However, since conductivity of carbon black was 
high, when thickness tended to form the protection-from-light layer with good protection-from-light nature by 1 micrometer or 
less, it had the problem of having had to make concentration of carbon black high, consequently having flowed through a 
protection-from-light layer between vertical electrode substrates or in Hazama of a protection-from-light layer and a 
transparent electrode, and becoming easy to produce an image defect. Moreover, when concentration of carbon black was 
made low, the conductivity of a protection-from-light layer became low, but in order to make light transmittance low, there 
was a problem that it became difficult to have to thicken thickness, consequently to carry out flattening of the 
protection-from-light layer. If a protection-from-light layer is not flat, it will become easy to generate color nonuniformity 
especially by the STN method. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, this invention aims at offering the coloring resist constituent suitable 
for formation of the protection-from-light layer which is excellent in insulation and protection-from-light nature, and can be 
manufactured by the simple approach. 
[0004] 

[Means for Solving the Problem] For this invention persons, the specific resistance after exposure is 106. When the coloring 
resist constituent which can form the coloring resist film which is more than omega-cm was prepared and the 
protection-from-light layer of a light filter was produced using this, it finds out that the short circuit between the electrode 
substrates through a protection-from-light layer can be prevented effectively, and came to complete this invention. That is, 
this invention is at least one kind of 102. The black pigment which has the specific resistance more than omega-cm; color 
pigment; and polymer system sensitive material with which tea, blue, purple, yellow, red, and a sour orange differ from two or 
more kinds of colors of the green are included, and the specific resistance after exposure is 106. The coloring resist 
constituent characterized by the ability to form the coloring resist film which is more than omega-cm is offered. 
[0005] Hereafter, this invention is explained to a detail. As a black pigment, specific resistance is 102. The black pigment 
more than omega-cm can be used. Thus, if specific resistance uses a high black pigment, since the coloring resist film which 
the addition of a black pigment is changed in the large range, and has desired conductivity can be obtained, it is advantageous. 
Specific resistance is 102. As a black pigment more than omega-cm At least one kind of pigment chosen from the group 
which consists of titanium oxide, ferrous oxide, a ferrite, oxidization (iron-titanium), and a thing that covered these with the 
silicon dioxide can be used. They are a MnZn ferrite, black titanium oxide (Ti02n-1, n-1), and Si02 coat iron black (Fe 304) 
among these. It is desirable from the point of a color tone, insulation, and a price. Or specific resistance like carbon black is 
102. Although the black pigment of under omega-cm can also be used, to add and to make an extender adsorb on the surface 
of a black pigment in this case is desired. In order to secure high protection-from-light nature and the homogeneity on the 
front face of the film, the mean particle diameter of a black pigment is suitable at 1 micrometer or less, and its 20-500nm is 
desirable. Five to 60% of the weight, preferably, a black pigment is contained in a coloring resist constituent, and is sold at 5 - 
30% of the weight of an amount. 

[0006] As an extender, a silicon dioxide, a barium sulfate, a calcium carbonate, an aluminum oxide, etc. can be used. The 
mean particle diameter of an extender should just be 10-100nm that what is necessary is just smaller than the mean particle 
diameter of a black pigment. For such an extender, specific resistance like carbon black is 102. Not only the black pigment of 
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under omega-cm but specific resistance is 102. You may add to the black pigment more than omega-cm. In order to set 
thickness of a protection-from-light layer to 1 micrometer or less, as for the addition of an extender, it is [ that what is 
necessary is just 2 - 50% in the volume ratio expressed with extender/(black pigment + extender) ] desirable that it is 2 - 30%. 

[0007] A black pigment may be used combining color pigments other than black. By combining a black pigment with color 
pigments other than black, protection-from-light nature with the addition of a black pigment sufficient at least can be 
obtained. Moreover, if the addition of a black pigment can be lessened in this way, since the permeability of the light of an 
ultraviolet region required for exposure of a coloring resist can be gathered, it is advantageous. As color pigments other than 
black, it is Pig.Brown 25. Bends imidazolone Brown, Brown pigments, such as an iron oxide, and Pig.Red 149 Permanent 
Red, Pig.Red 144 Chlromophtal red and Pig.Red 106 Red pigments, such as vermilion, Pig.Orange 13 Pyrazolone Orange and 
Pig.Orange 16 Orange pigments, such as a JIANIN gin orange, Pig.Green 7 Phthalocyanine Green, Pig.Green 10 Nickel Azo 
Yellow, Green pigments, such as Pig.Green 18 kinky-thread JIAN, and Pig.BIue 15 A copper phthalocyanine blue R Pig.Blue 
27 Berlin blue and Pig.Blur 28 Blue pigments, such as cobalt blue, Pig.YelIowl2 Diarylide Yellow, Pig. Yellow 1 fast yellow, 
Yellow pigments, such as Pig. Yellow 42 Synthetic Ochre, and Pig.Violet 23 Dioxazine violet, Pig.Violet 25 fast violet, and 
Pig. Violet 16 Purple pigments, such as manganese violet, can be mentioned. In order to secure high protection-from-light 
nature and the homogeneity on the front face of the film, as for the mean particle diameter of a color pigment, it is desirable 
that it is 1 micrometer or less, and it is still more desirable that it is 20-500nm. Five to 40% of the weight, preferably, color 
pigments other than black are contained in a coloring resist constituent, and are sold at 5 - 15% of the weight of an amount. 
[0008] Although two or more kinds of color pigments with which colors differ can be used combining a black pigment from 
the above color pigments, the average light transmittance of the whole visible region is good to combine a suitable color 
pigment by the suitable ratio so that it may become 2% or less preferably 3% or less so that the maximum light transmittance 
in the whole (about 400-700nm) visible region of the coloring resist constituent containing these color pigments may become 
2 - 3% preferably 5% or less. For example, the combination of a brown pigment, a blue pigment, a yellow pigment and a 
purple pigment, and a black pigment (weight ratios 4:2: 1 : 1 : 1-3), The combination of a blue pigment, a yellow pigment and a 
purple pigment, and a black pigment (weight ratios 5:4: 1 : 1-2), The combination of a blue pigment, red pigments, and a black 
pigment (weight ratios 2:1:1-2), The combination (weight ratios 1:3:1:1-2) of a combination [ of green pigments, a purple 
pigment, a blue pigment, and a black pigment ] (weight ratios 3:1:2:1-3), purple pigment, and yellow pigment, a blue pigment, 
and a black pigment etc. can be mentioned. 

[0009] In this description, "polymer system sensitive material" shall mean the ingredient containing the matter which forms 
the macromolecule or macromolecule from which a chemical reaction is started and physical properties change with the 
exposures of light, and an optical cross-linking polymer, the monomer of the combination of a photoinitiator cross linking 
reagent and polymerization nature and/or the combination of oligomer and a photopolymerization initiator, and a 
photopolymer are contained in this. Moreover, polymer system sensitive material may be a negative mold, or may be a 
positive type. 1.0 to 10.0% of the weight, preferably, polymer system sensitive material is contained in a coloring resist 
constituent, and is sold at 2 - 6% of the weight of an amount. 

[0010] As an optical cross-linking polymer, although polymerization objects, such as 2-hydroxyethyl methacrylate (HEMA), 
methoxymethyl acrylamide (MAAm), dimethylaminopropyl methacrylamide (DMAPMA), a methacrylic acid (MAA), and an 
acrylic acid (AA), can be used, the polymerization object whose content of HEMA as a monomer component is 70 % of the 
weight or more is [ among these ] desirable. In addition, polyvinyl alcohol (PVA), a polyvinyl pyrrolidone, polyacrylamide, 
etc. may be used. As a photoinitiator cross linking reagent, benzidine tetra-ZONIUMU chloride, the formalin condensation 
product of a p-diazo diphenylamine, Diazo compounds, such as a 4-diazo-3-methoxy diphenylamine dimer, Although 
bis-azide compounds, such as dichromate, such as an ammonium dichromate, a chromate, the 4-4'-diazido stilbene -2, and 2 
JISURU phone acid and 4-4'-diazido benzal acetophenone-2-sulfonic acid, etc. can be used Since and and waste water 
treatment with good coloring nature are possible, a diazo compound is desirable. 20: 1 -3 : 1 are suitable for the ratio of an 
optical cross-linking polymer and a photoinitiator cross linking reagent, and 14:1-5:1 are desirable. 
[001 1] As the monomer or oligomer of polymerization nature, an acrylic acid, 2-hydroxyethyl acrylate, acrylamide, styrene, 
vinyl acetate, tetraethylene glycol diacrylate, etc. can be used. As a photopolymerization initiator combinable with the 
monomer of the above polymerization nature, and/or oligomer, a 4-(2-hydroxy ethoxy) phenyl-(2-hydroxy-2-propyl) ketone, 
azobisisobutyronitril, anthraquinone, etc. can be used. 20:1-2:1 are suitable for the ratio of the monomer of polymerization 
nature and/or oligomer, and a photopolymerization initiator, and 15:1-8:1 are desirable. As a photopolymer, diazo resin, 
photosensitive polyimide, acrylic resin, etc. can be used, 

[0012] The coloring resist constituent of this invention can prepare the color pigment containing at least one kind of black 
pigment, and the color pigment liquid which contains an extender by request further, and can prepare it by adding polymer 
system sensitive material to this. 

[0013] Although color pigment liquid contains preferably in total the color pigment with which it is 10 - 20% of the weight of 
an amount, or two or more kinds of colors other than the above-mentioned black pigment and black differ the 
above-mentioned black pigment preferably five to 50% of the weight in 10 - 30% of the weight of an amount five to 50% of 
the weight, it may also contain a solvent, a surfactant, and a dispersant. Water, alcohol, etc. can be used as a solvent. As a 
surface active agent, non-ion system surface active agents, such as anion system surface active agents, such as dialkyl sulfo 
succinate sodium salt, a polycarboxylic acid mold surface active agent, and a sulfosuccinate mold surface active agent, and 
polyoxyethylene polyoxypropylene glycol ether, fatty-acid polyethylene glycol ester, and the polyoxyethylene oleyl ether, etc. 
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can be used. 0.1-8 % of the weight is suitable for the addition to the whole color pigment liquid of a surfactant, and its 1 - 4 
% of the weight is desirable. As a dispersant, polymerization objects, such as 2-hydroxyethyl methacrylate besides water 
soluble resin, such as polyvinyl alcohol, a polyvinyl pyrrolidone, polyacrylamide, and a polyethylene glycol, methoxymethyl 
acrylamide, dimethylaminopropyl methacrylamide, and an acrylic acid, phenol resin and an epoxy resin, polyvinyl acetate, 
rosin resin, an alkyd resin, a polyvinyl butyral, etc. can be mentioned. 2 - 10 % of the weight is suitable for the addition to the 
whole color pigment liquid of a dispersant, and its 3 - 5 % of the weight is desirable. Moreover, you may add by request by 
the volume ratio to a black pigment which described the extender above in the above-mentioned color pigment liquid. 
[0014] Color pigment liquid can add each above-mentioned ingredient to a solvent, can distribute a pigment by a sand mill 
etc., and when particle size removes a particle lOOOnm or more by centrifugal separation and filtration, it can prepare it by 
mixing each color pigment dispersion liquid at a suitable rate so that the color pigment dispersion liquid of each color may be 
prepared and it may have the desired spectral characteristic. Distribution of a pigment has the good mean particle diameter of 
a pigment particle to carry [ 100-700nm ] out so that it may be preferably set to 150-400nm. It is thought that it sticks to an 
extender on the surface of a black pigment in the above distributed processes. 

[0015] Although polymer system sensitive material is added in the color pigment liquid prepared as mentioned above and a 
coloring resist constituent is prepared, it is the percentage expressed with polymer system sensitive material [/ [ /] (pigment + 
polymer system sensitive material) ] xlOO, 10 - 70 % of the weight is suitable for the addition of polymer system sensitive 
material, and its 20 - 40 % of the weight is desirable. 7-40cP is suitable for the viscosity of a coloring resist constituent, and 
its 10-30cP is desirable. 

[0016] The coloring resist constituent prepared as mentioned above is applied on a substrate. As a substrate, glass with ITO, 
alkali free glass, quartz glass, etc. can be used. A coloring resist constituent can be applied by approaches, such as the 
revolution applying method, the roll coat method, dip coating, a spray method, and screen printing. The paint film of a 
coloring resist constituent may be preferably dried for 1 - 3 minutes at 45-60 degrees C for 1 - 5 minutes by 30-70 degrees C 
with hot air drying equipment, a hot plate, etc. 

[0017] The mask of predetermined configurations, such as a dot pattern and a stripe pattern, is stuck to the dry paint film 
obtained as mentioned above, by irradiating light through this mask, pattern exposure can be carried out, subsequently 
negatives can be developed, and a coloring resist image coat can be formed. As the light source for exposure, an ultrahigh 
pressure mercury lamp, a metal halide lamp, etc. can be used. As a developer, an acetic-acid water solution, a surfactant water 
solution, etc. can be used. Development can perform the dry paint film which carried out pattern exposure by being immersed 
in a developer for 2 - 3 minutes under the temperature of 20-40 degrees C. Moreover, negatives can also be developed by 
spraying the dry paint film which carried out pattern exposure in 1 - 3 minutes, and spraying a developer under the 
temperature of 20-40 degrees C. 

[0018] What is necessary is to carry out the rinse of the formed coloring resist image coat with 1,1,1-trichloroethane, 
isopropyl alcohol, water, etc. after development, and just to dry for 5 - 10 minutes at 40-70 degrees C with hot air drying 
equipment, a hot plate, etc. subsequently. 1 micrometer or less is suitable for the thickness of the coloring resist film after 
exposure and development, and it is 0.3-0.9 micrometers preferably. Moreover, in order to lessen a flow in the coloring resist 
film, the specific resistance of the coloring resist film is 106. It must be more than omega-cm and it is desirable that it is 1010 
- 1012 ohm-cm. Moreover, 5% or less of the maximum light transmittance of the whole visible region of the coloring resist 
film is suitable, 2 - 3% is desirable, and 3% or less of the average light transmittance of the whole visible region is suitable, 
and is desirable. [ 2% or less of] 

[0019] The above coloring resist film can be used as a protection-from-light layer of a light filter, and the light filter 

containing such a protection-from-light layer can be used for a color image sensor, a color sensor, a liquid crystal display, etc. 

Hereafter, although an example explains this invention concretely, the range of this invention is not limited to these. 

Hereafter, the section or % means weight section or weight %. 

[0020] 

[Example] 

[Example 1 of manufacture] The monomer water solution of the following presentation was dropped over 4 hours, having 
maintained nitrogen gas in the flask into which the acetic-acid water 200 section went 10%, having maintained inside ** at 85 
degrees C with through, and stirring well. The 2-hydroxyethyl methacrylate 80 section, the dimethyl acrylamide 16 section, 
the dimethylaminopropyl methacrylamide 3 section, the acrylic-acid 1 section, a polymerization initiator (Wako Pure Chem 
V-501) 4, the 4*-azobis (4-cyano pentanoic) acid 1 section, and the 10% acetic-acid water 200 section. Copolymerization was 
carried out after dropping termination, stirring at 85 degrees C for further 4 hours, and the photosensitive macromolecule was 
generated. 

[0021] [an example 1] - whenever [ average degree of polymerization 2000 and / saponification ] 10% water solution of 
80% of PVA (Nippon Synthetic Chemical Industry Co., Ltd. make) - producing - lOOg of this water solution - 90g [ of 
water ], and polyoxyethylene oleyl ether 0.5g, and Pig.Black 1 1 lOg (black pigment) of iron black was added. Pig.Black 1 1 
The specific resistance of iron black is 102. It is more than omega-cm. Glass bead 250g was added to the above-mentioned 
mixed liquor, and the sand mill performed distribution for 2 hours. The mean particle diameter of the black pigment after 
distribution was 400nm. In order to remove dust and a foreign matter, after that, the membrane filter of 1 micrometer of 
apertures was used, and dispersion liquid were filtered. 

[0022] Pig.Black 1 1 They are ferrous oxide (brown pigment) and Pig.Blue 15 instead of iron black. A copper phthalocyanine 
blue (blue pigment) and Pig. Yellow 12 Diarylide Yellow (yellow pigment) or Pig. Violet 23 The above-mentioned actuation 
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was repeated using dioxazine violet (purple pigment), and each color pigment dispersion liquid were prepared. The mean 
particle diameter of each pigment after distribution of 2 hours was in the range of 150-800nm. 

[0023] Mixing of each color pigment dispersion liquid other than the black pigment dispersion liquid prepared as mentioned 
above was repeated, and mixed black color pigment dispersion liquid were produced so that the whole light transmittance 
might become low if possible. The mixing ratio (weight ratio) of a brown pigment, a blue pigment, a yellow pigment, and a 
purple pigment was 4:2 : 1 : 1 . 

[0024] It is Pig.Black 1 1 to the above-mentioned mixed color pigment dispersion liquid. The black pigment dispersion liquid 
containing iron black were added by the volume ratio of 5 - 40% of range, and color pigment liquid was produced. 3.8g of 
photosensitive macromolecules manufactured in the example 1 of manufacture and 6g of 20% acetic-acid water solutions 
were added in lOg of color pigment liquid, it mixed in it, 0.05 moreg SHINKO Research Institute diazo resin D-013 was 
added, and the coloring resist constituent was prepared. 

[0025] The coloring resist constituent was applied on the glass substrate, and the paint film was dried for 2 minutes at 50 
degrees C in oven. A mask is stuck to the obtained dry paint film, and it lets this mask pass, and is the light from an ultrahigh 
pressure mercury lamp 800 mJ/cm2 Pattern exposure was irradiated and carried out with light exposure, subsequently to the 
inside of 2% acetic-acid water solution, at 40 degrees C, it was immersed for 3 minutes, negatives were developed, the rinse 
was carried out in pure water, it dried for 5 minutes at 70 degrees C in oven, and the coloring resist film was obtained. 
[0026] In addition, since protection-from-light nature and sensibility change according to the addition of a black pigment, the 
range of the thickness of the coloring resist film is 0.4-0.8 micrometers, and light exposure is 500 - 2000 mJ/cm. It adjusted 
suitably in the range. Consequently, the specific resistance of the coloring resist film had 1010-1013 ohm-cm and the 
maximum permeability of light in 1 - 2% of range. 

[0027] Moreover, for the comparison, carbon black (specific resistance 10-1-101 omega-cm) was used instead of Pig.Black 
1 1 iron black, the above-mentioned actuation was repeated, and the coloring resist film was obtained. The specific resistance 
of the obtained coloring resist film had 101 - 1012 ohm-cm and the maximum permeability of light in 1 - 2% of range. 
[0028] The relation between volume % of the black pigment of Pig.Black 1 1 iron black or carbon black and the specific 
resistance of the coloring resist film is shown in drawing 1 . To the thing with fluctuation of the specific resistance of the 
coloring resist film by change of an addition small when Pig.Black 1 1 iron black is used as a black pigment, drawing 1 shows 
that fluctuation of the specific resistance of the coloring resist film by change of an addition is large, when carbon black is 
used as a black pigment. Therefore, if Pig.Black 1 1 iron black is used as a black pigment, by changing an addition shows that 
the coloring resist film of the predetermined thickness which has desired light transmittance and specific resistance is obtained 
easily. 

[0029] [Example 2] Pig.Black 1 1 The addition of the black pigment dispersion liquid containing iron black was changed in 5 
- 50% of range, it formed in the gap of a RGB filter pixel where the coloring resist film of 104 - 1013 ohm-cm was prepared 
in specific resistance on the glass substrate as a protection-from-light layer in the same procedure as an example 1, and the 
light filter was manufactured. The LCD panel was assembled using these light filters, and vertical inter-electrode short circuit 
frequency was investigated. A result is shown in drawing 2 . If it is shown that drawing 2 depends for short circuit frequency 
to the specific resistance of a protection-from-light layer strongly and it makes for short circuit frequency to be 2% or less into 
the acceptance standard of quality inspection, the specific resistance of a protection-from-light layer is understood that it is 
desirable that they are 106 or more ohm-cm. 

[0030] [Example 3] 10% water solution of 80% of PVA (Nippon Synthetic Chemical Industry Co., Ltd. make) was produced 
average degree of polymerization 2000 and whenever [ saponification ], and lOOg [ of water ] and polyoxyethylene oleyl ether 
0.5g, carbon black (black pigment) lOg, and 2g (extender) of barium sulfates were added in lOOg of this water solution. 
[003 1] Glass bead 250g was added to the above-mentioned mixed liquor, and the sand mill performed distribution for 2 
hours. The mean particle diameter of the black pigment after distribution was 200nm. Then, dispersion liquid were filtered 
using the membrane filter of 1 micrometer of apertures. 

[0032] It is Pig.Blue 15 instead of carbon black. A copper phthalocyanine blue (blue pigment) and Pig. Yellow 12 Diarylide 
Yellow (yellow pigment) or Pig.Violet 23 The above-mentioned actuation was repeated using dioxazine violet (purple 
pigment), and the color pigment dispersion liquid of each color were prepared. The mean particle diameter of each pigment 
after distribution of 2 hours was in the range of 150-200nm. 

[0033] Mixing with the black pigment dispersion liquid prepared as mentioned above and other color pigment dispersion 
liquid was repeated, and color pigment liquid was produced so that the transmitted light might approach white if possible. The 
mixing ratio (weight ratio) of a black pigment, a blue pigment, a yellow pigment, and a purple pigment was 2:5:4:1. 
[0034] 5.0g of photosensitive giant molecules manufactured in the example 1 of manufacture in lOg of color pigment liquid 
and 6g of 20% acetic-acid water solutions were added, 1.8g (SHINKO Research Institute D-013) of 10 more% of diazo resin 
was added, it mixed, and the coloring resist constituent was prepared. 

[0035] The coloring resist constituent was applied on the glass substrate, the paint film was dried for 2 minutes at 50 degrees 
C in oven, and the 0.8-micrometer dry paint film was obtained. A pattern mask is stuck to the obtained dry paint film, and it 
lets this mask pass, and is the light from an ultrahigh pressure mercury lamp 800 mJ/cm2 Pattern exposure was irradiated and 
carried out with light exposure, subsequently to the inside of the developer of 2% acetic-acid water, it was immersed for 3 
minutes, negatives were developed at 40 degrees C, the rinse was carried out in pure water, it dried for 5 minutes at 70 
degrees C in oven, and the coloring resist film was obtained. The specific resistance of this coloring resist film was 1010 
ohm-cm, and the maximum permeability of light was 2%. 
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[0036] Moreover, for the comparison, the above-mentioned actuation was repeated without adding an extender, and the 
coloring resist film was obtained. Specific resistance is 104 although the maximum permeability of the light of this coloring 
resist film was 2%. It was omega-cm. This specific resistance is a value which a flow in the coloring resist film tends to 
produce. 
[0037] 

[Effect of the Invention] The coloring resist constituent which was excellent in insulation and protection-from-light nature, 
and fitted formation of a protection-from-light layer by this invention was obtained. The protection-from-light layer of a light 
filter can be efficiently formed at a short process by using the coloring resist constituent of this invention. Therefore, it 
becomes possible by forming the protection-from-light layer of a light filter using this coloring resist constituent to 
manufacture a light filter with the sufficient yield for a short time. Moreover, the light filter containing the 
protection-from-light layer formed from the coloring resist constituent of this invention has little color nonuniformity, and 
contrast improves and it has the advantage that there are few image defects. 



[Translation done.] 
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